Non-native (L2) comprehenders have frequently been found to process discontinuous intra-sentential dependencies in a non-nativelike way (see Clahsen & Felser, 2006; Dallas & Kaan, 2008; Felser, 2015 , for reviews and discussion). As current models of sentence processing were originally developed to account for adult monolingual (L1) processing data, data from bilinguals or other "non-standard" populations allow us to test the general validity of such models and may ultimately help improve them. Our understanding of L2 dependency processing is still rather patchy, however. Besides studies on morphosyntactic agreement phenomena, most previous research in this domain has focused either on movement dependencies (i.e. non-canonical word orders) or on the resolution of pronominal anaphors. Research on the former has typically investigated whether L2 comprehenders can identify movement-related gaps in the input stream and recover their content, and research on anaphor resolution has examined their ability to identify antecedents for pronominals.
Whilst the identification of gaps during L2 comprehension seems to be problematic only under certain circumstances (Marinis, Roberts, Felser, & Clahsen, 2005; Felser & Roberts, 2007) , even highly proficient L2 comprehenders have shown difficulty accessing or navigating previously built syntactic representations during real-time anaphor resolution (e.g. Felser & Cunnings, 2012) . L1/L2 differences in the processing of syntactically mediated dependencies might, for example, indicate differences between native and non-native comprehension in the relative weighting of syntactic, semantic or other kinds of interpretation cue, or differences in the relative timing of the mental mechanisms involved in dependency formation. L2 comprehenders' apparent difficulty integrating syntactic and non-syntactic interpretation cues during the resolution of "backwards-looking" dependencies ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 4 (Felser, 2015) needs to be explored further, and across different types of anaphoric dependency. The current study investigates a special type of anaphoric dependency whose resolution has been claimed to require the (potentially concurrent) application of syntactic movement: elliptical gaps that are contained in their own antecedent.
Elliptical gaps present a challenge for the human sentence comprehension system because the missing constituent's meaning has to be recovered using information provided by the sentential or discourse context. The current study investigates L1 and L2 English speakers' processing of antecedent contained deletion (ACD), a type of verb phrase ellipsis (VPE) where this task is further complicated by the fact that the gap contains its own antecedent, as illustrated in (1) .
(1) John will [VPi read every book that Mary will __i].
This should theoretically give rise to an "infinite regress" problem (i.e. a recursive loop) when a representation of the elided VP is recovered at the gap site. For instance, in (1) the gap refers to the VP read every book that Mary will, which itself also contains a gap whose antecedent is the VP read every book that Mary will, and so on.
In actual fact, ACDs like (1) are perfectly acceptable and readily resolved, but exactly how this is accomplished has been a matter of some debate. Formal solutions to the infinite regress problem include the proposal that covert movement operations such as quantifier raising (QR) (May, 1985; Sag, 1976) or argument movement (Hornstein, 1994) help remove the gap from within its own antecedent, as well as alternative semantic or pragmatic approaches (e.g. Dalrymple, Shieber, & Pereira, 1991; Jacobson, 1998) .
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Note that from a processing perspective, ellipses as in (1) are covert anaphors, and encountering them will trigger a backwards-looking search for the missing information. L1/L2 differences have previously been observed both in the real-time resolution of overt pronominal anaphors (e.g. Felser & Cunnings, 2012; Patterson, Trompelt, & Felser, 2014; Roberts, Gullberg, & Indefrey, 2008) and for sentences containing covert syntactic constituents (e.g. Dekydtspotter & Miller, 2013; Marinis, et al., 2005; Felser & Roberts, 2007) . For VPE, there is evidence that L2 speakers are able to recover the missing information but are less sensitive than L1 speakers to the syntactic parallelism constraint on ellipsis resolution Duffield, Matsuo, & Roberts, 2009) . Little is known about how L2 speakers process elliptical gaps whose resolution is less straightforward than in standard cases of VPE, however.
The present study is the first to examine the real-time processing of ACD structures in non-native speakers. We report eye-movement data for both long and short ACDs and for noun phrases whose quantificational status is systematically altered. These manipulations allow us to investigate two key claims about ACD resolution. First, participants' reading times at and following the ellipsis site should be affected by antecedent size only if the elided material is indeed recovered. Second, our manipulation of the NP's quantificational status allows us to test claims that quantification might trigger mechanisms (such as QR) that facilitate ACD resolution.
Background

Formal and Processing Approaches to ACD
As noted above, ACD represents a special case of VPE. Theoretical approaches to ellipsis phenomena differ with regard to the question of whether the elided material is ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 6 reconstructed as a syntactic (e.g. Ross, 1969) or semantic object (e.g. Hardt, 1993) . 1 Experimental evidence suggests that native comprehenders generally prefer antecedents that are structurally -rather than just semantically -parallel to the VPE site (e.g. Tanenhaus & Carlson, 1990) , which lends support to syntactic reconstruction accounts. There is also a fair amount of evidence suggesting that all or part of the elided constituent's syntactic structure is recovered at ellipsis sites (Arregui, Clifton, Frazier, & Moulton, 2006; Frazier & Clifton, 2001 Shapiro & Hestvik, 1995; Shapiro, Hestvik, Lesan, & Garcia, 2003; Yoshida, Walsh Dickey, & Sturt, 2013 ).
This might be accomplished either by a copying mechanism or by some form of structure-sharing. In contrast, "pointing" approaches to ellipsis phenomena (e.g. Culicover & Jackendoff, 2005; Ginzburg & Sag, 2000; Martin & McElree, 2008) assume that the missing constituent's meaning is recovered directly from the discourse context, with no recovery of linguistic structure at the gap site. A number of studies have manipulated the size and/or complexity of antecedents to see if this affects ellipsis resolution. Martin and McElree (2008) argue that antecedent size should affect processing difficulty only if a full copy of the antecedent is recovered at the gap site.
The results from these studies have been mixed, with some showing antecedent complexity effects (e.g. Murphy, 1985) whilst others do not (e.g. Frazier & Clifton, 2000; Martin & McElree, 2008) .
For ACD, fully copying the elided verb phrase into the gap would result in the infinite regress problem pointed out above. Thus some additional mechanism appears to be required to avoid or circumvent this problem. Successful ACD resolution has often been related to the quantificational status of the NP containing the elliptical gap.
1 See Phillips and Parker (2014) for a more detailed review and discussion.
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In particular, a distinction is made between "strong" quantifiers that render ACDs acceptable (2) and "weak" quantifiers that do not (3):
(2) John will read [every/each/most/any] book(s) Mary will __.
(3) *John will read [a/some/few/one, two, three…] book(s) Mary will __.
The difference in acceptability between (2) and (3) can be accounted for by assuming that strongly quantified expressions as in (2), but not weak quantifiers as in (3), obligatorily undergo QR (e.g. Diesing, 1992) . This is the idea that quantifiers will raise covertly and adjoin to a functional projection higher up in the syntactic structure, such as CP in (4), at the level of Logical Form (LF) (May, 1985; Sag, 1976; see Heim & Kratzer, 1998 , for further details and discussion). After QR has taken place, the ellipsis site (ej) now refers back to an antecedent VP (VPj) that no longer includes the object phrase (DPi in 4) hosting the ellipsis site.
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A potential problem with the QR account for ACDs is that it under-generates possible ACDs. That is, an object NP does not necessarily need to be quantificational for ACDs to be deemed acceptable. Take the examples in (5) , where the object is (a) a bare plural (Diesing, 1992) or (b) a definite NP (Harley, 2002) . (5) a. John will read Ø books that Mary will __.
b. John will read the book that Mary will __.
The acceptability of (5a,b) can however be accounted for by assuming that nonquantificational NPs can also potentially be assigned a "strong" reading, in which case they will also be able to undergo QR (e.g. Diesing, 1992) .
A more recent alternative to the traditional QR approach to ACD that also accounts for the acceptability of the examples in (5) is the proposal that object ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 9 movement serves to remove the VP gap from within its own antecedent (e.g. Hornstein, 1994) . This operation is assumed to be motivated by case checking requirements and thus applies to both quantified and unquantified NPs alike. As with QR, the regress problem is solved here by raising the NP containing the problematic gap to a functional projection above VP such as an agreement-object phrase, as illustrated in (6) . (6 Alternative solutions to ACD involve semantic type-shifting rather than syntactic movement. Put simply, Cormack (1984) and Jacobson (1998) suggest that an element in the sentence that is not the object can take on the semantic function of the object NP. This gives the matrix clause VP the semantics of a full object complement without a gap inside it. Hence, the self-reference is no longer found within the semantics of the VP antecedent for the ellipsis site. Such theories operate on an abstract level of semantic computation that purports to solve ACDs independently of any antecedent reconstruction (and related quantification effects) that may or may not occur at the gap site. Unlike the traditional QR approach, neither Hornstein's (1994) object-movement account nor semantic type-shifting accounts such as Jacobson's (1998) specifically predict that the quantificational status of the object NP should facilitate the resolution of ACD gaps. Hackl et al. (2012) were the first, to our knowledge, to carry out an online investigation into ACD resolution. They presented mature L1 English speakers with sentences like (7), manipulating both the quantificational status of the object NP and On the assumption that QR is obligatory for every phrases but only applies to definite NPs as a last resort, the QR account predicts that (i) every NPs should take longer to process that the NPs when these are first encountered, but that (ii) quantified objects should facilitate processing once readers have come across the VP gap.
Participants' word-by-word reading times were recorded using a self-paced reading paradigm. Two words after the verb/auxiliary, the authors found an effect of antecedent size, with more complex antecedents eliciting longer reading times than less complex ones, and an interaction between quantification and antecedent size. The interaction was driven by the fact that every facilitated reading times relative to the in the short antecedent conditions, whilst the reverse was true for the long antecedent and the no-ellipsis control conditions. The authors suggest that QR can explain this interaction on the assumption that QR targets its nearest potential landing site (e.g. the verb phrase projected by treat; e.g. Merchant, 2001) , in which case selective facilitation for the quantified condition might be expected in the short antecedent there is a known pragmatic-discourse preference for using NPs that reflect sameness (e.g. Kaplan, 1984) . Specifically, unless a connection between the two clauses is established contextually, there is a preference for DPs to include the modifiers also or same (e.g. the same NP). The same pressure does not apply to every NP forms because the competing also/same forms are less acceptable than the bare every NP for independent reasons (e.g. *every same NP). Gibson et al. report a series of acceptability rating studies which reveal that (i) every improves judgments relative to the even when there is no ACD to resolve; (ii) the improvement effect for every relative to the disappears when either same or also is added to the definite NP condition; (iii) the improvement effect for every disappears when the sentences are presented in a discourse context that already supports the sameness between the two clauses. According to Gibson et al., these results suggest that any acceptability or processing advantage of every NP over the NP objects in ACD structures is likely to reflect differences in pragmatic felicitousness rather than selective application of QR.
In summary, syntactic "copying" and discourse-based "pointing" approaches to ellipsis phenomena primarily differ with regard to the question of whether or not the missing constituent is reconstructed at the gap site. Regarding ACD, examples such as (5a,b) above suggest that explicit quantification is not a necessary condition for this type of ellipsis to be resolvable. Nevertheless, both the QR approach and some alternative semantic or pragmatic approaches predict that the resolution of ACD gaps should be facilitated by quantified object NPs, albeit for different reasons.
VPE and ACD in Language Acquisition
ACDs are likely to be comparatively rare in language learners' input and have not featured very prominently in either L1 or L2 acquisition research. A small number of L1 acquisition studies have examined children's ability to interpret ACDs. Lidz (2009, 2011) and Kiguchi and Thornton (2004) , for instance, compared children and adults' interpretations of ACDs with regular VPE using truth-value judgment tasks. Their results show that children as young as four are able to interpret ACDs correctly, suggesting that a mechanism for solving the infinite regress problem (such as QR) is part of the children's grammar. Comparing children's ability to interpret ACDs with short vs. long antecedents, Sugawara, Kotek, Hackl, and Wexler (2013) found that children older than 5;5 (but not younger ones) showed antecedent size effects, with ACDs with long antecedents preferred over those with short antecedents.
Previous L2 acquisition research has thus far focused on standard cases of VPE. Ying (2005) , for example, presented L1 Chinese-speaking learners of English and English native speakers with sentences containing VPE such as (8) (9) below, with the second sentence containing either an ellipsis or an anaphoric pronoun. The degree of parallelism between the antecedent and the ellipsis was manipulated by changing the active structure in the "parallel" conditions (9a) into a passive one in the "non-parallel" ones (9b). (9) a. PARALLEL CONDITIONS Someone took the wood out of the shed last night. Tom told us that
b.
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The wood was taken out to the shed last night. Tom told us that
Participants had to indicate whether or not the second sentence formed a sensible continuation from the first. Whilst VPE completions should be preferred in parallel (active) contexts, VP anaphora (VPA) should make better completions nonparallel (passive) contexts.
Overall, the results showed that both native English speakers and L2 learners were aware of the parallelism constraint on ellipsis, even if this phenomenon does not exist in the learners' L1 (e.g. Dutch). However, the authors also observed some L1/L2
differences. For example, whilst Spanish and Japanese learners both judged VPE sentences as only marginally acceptable, they still preferred them with parallel antecedents. The authors note that, if the parallelism constraint is taken into account even by learners who have not yet acquired the licensing conditions for VPE, the two may be unrelated in the first place. The Dutch learners' sensitivity to the parallelism constraint seemed to be modulated by finiteness more than the native speakers'. This was subsequently confirmed by a further study reported in Duffield, Matsuo and Roberts (2009) , who conclude that the parallelism effect "emerges as essentially a sporadic, construction-specific effect for L2 learners, rather than a generalized structural constraint" (p. 457). Duffield and Matsuo's findings thus indicate that VPE resolution is not necessarily accomplished in the same way in L1 and L2 processing.
As the above studies have used either offline comprehension (Ying, 2005) or acceptability judgement tasks 
The Current Study
To obtain a fine-grained picture of the processing time course of ACD resolution, we carried out an eye-movement-monitoring-during-reading experiment with L1
German-speaking learners of English and native English-speaking controls. We specifically sought to determine whether both groups were sensitive to the elided VPs size, and whether ACD resolution was modulated by the quantificational status of the NP containing the problematic gap during both L1 and L2 processing. Note that German lacks genuine VP ellipsis, including ACD-type ellipsis (Lobeck, 1995; Winkler, 1995) . Simple transfer of surface structure properties from German to English should thus be precluded.
Participants
Thirty-two L1 German speakers of L2 English (11 males, mean age: 24 years, range:
19-34) were recruited from the University of Potsdam, Germany. The L2 participants completed the grammar section of the Oxford Placement Test (Allan, 2004) as a control group. All participants had normal or corrected-to-normal vision. They were offered a small financial incentive or course credits for their participation.
Materials
The current experiment manipulated the size of the antecedent VP and the quantificational status of the object NP in a 2x2 design, as illustrated in (10).
(10) PREAMBLE: Australian scouts master many skills.
a. LONG ANTECEDENT, QUANTIFIED
The scout was taught to catch every snake that the explorer was __ in the outback in the strong heat.
b. LONG ANTECEDENT, UNQUANTIFIED
The scout was taught to catch the snake that the explorer was __ in the outback in the strong heat.
c. SHORT ANTECEDENT, QUANTIFIED
The scout was taught to catch every snake that the explorer did __ in the outback in the strong heat.
d. SHORT ANTECEDENT, UNQUANTIFIED
The scout was taught to catch the snake that the explorer did __ in the outback in the strong heat.
The design of the stimuli was inspired by, but different from, Hackl et al.'s (2012) . In the long antecedent conditions, the elided material corresponds to the matrix VP (e.g.
taught to catch… in 10a,b), whereas in the short antecedent conditions it corresponds to the local VP (e.g. the one headed by catch in 10c,d). The antecedent VPs all contained an object NP introduced either by the quantifier every or by the definite article.
Twenty-four sentence quadruplets as in (10) (see Appendix) were created and distributed across four presentation lists using a Latin Square design. To ensure that items from the same condition did not appear adjacently, the experimental items were pseudo-randomized. In addition, 60 filler items were added, including 48 items containing pronominal dependencies and a range of other quantifiers, and 12
containing different ellipsis types (including four ACDs with quantifiers other than every). Yes/no comprehension questions followed half of the critical items and half of the fillers.
As a reviewer notes, the fact that our antecedent size manipulation involved using VPs that differed not only in length but also semantically might give rise to differences in plausibility between the long and short antecedent conditions. As any inherent plausibility differences between our experimental conditions could potentially affect participants' reading times, we carried out an offline plausibility control study with 18 native English speakers who did not take part in the main experiment. Using an electronic questionnaire, participants were asked to rate the plausibility of VP ellipsis-free versions of our experimental sentences (e.g. Hornstein, 1994; Jacobson, 1998 -but cf. Szabolcsi, 2014 .
Procedures
Participants were told to read the stimulus sentences silently and answer the end-oftrial questions using "yes" or "no" buttons on a game pad. They were first presented with eight practice items to ensure they had understood the instructions. The text was presented in size 18 black Courier New font on a white background on a computer monitor. The preamble and the target sentence appeared on the same screen but on different lines. We used a desk-mounted EyeLink 1000 system (SR Research, Mississauga, Ontario, Canada) with a sampling rate of 1000 Hz to record participants eye movements as they read through the sentences at their own pace. Participants read binocularly, but we tracked their right eye only. Standard calibration and validation protocols were used to calibrate the EyeLink to participants' eyes.
For the analysis of the reading-time data, the experimental sentences were divided into five regions of interest as is illustrated in (11): (11) 
5.
Final region in the strong heat.
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For each sentence region, we report five eye-movement measures. First-pass reading time is the sum of all initial fixations in a region; regression path time is the time it takes to read and re-read text within a region before exiting it to the right for the first time, potentially also including rereading of previous regions. Rereading times includes all fixations in a region after it was first exited and is thus thought to reflect later (or second-pass) processing stages (Rayner, 1998) . We also report the number of regressions into each region, which are looks originating from later sentence regions, and regressions out of each region, which are looks towards earlier sentence regions.
Prior to the statistical analysis of the reading-time data, fixations of 80ms or lower and within one degree of another fixation were automatically merged with neighboring fixations. Fixations of 80ms or lower which could not be merged were removed. Data points in excess of 1.5 SDs from a participant's mean and/or the item's mean for each measure for each region were also excluded. The total amount of data removed from the raw data set was 4.33% for the L1 group and 5.98% for the L2 speakers. The remaining data were analyzed using repeated-measures ANOVAs, with
Cohen's d effect sizes reported for each statistic.
Results
The native English group answered 88.34% of the end-of-trial comprehension questions correctly overall, with an accuracy of 89.29% on the experimental items.
The L2 group scored 85.14% correct overall, and 87.71% on the experimental items.
This indicates that both groups attended to the reading comprehension task. Skipping rates across all sentence regions were below 3.6% for the L1 and below 2.3% for the L2 speakers. Table 2 . The native speakers' first-pass reading times showed a marginal main effect of Antecedent Size, due to reading times for the long antecedent conditions being slightly higher than for the short ones.
Regression path times showed only the L1 speakers reading the quantified conditions significantly more slowly than the unquantified ones. Both groups showed main effects of Antecedent Size, however, with the long antecedent conditions being read more slowly than the short ones in the L1 group, and the reverse pattern seen in the L2 group.
The analysis of participants' rereading times again revealed a main effect of Quantification for the L1 group only, with the quantified conditions now being read more quickly than the unquantified ones. A main effect of Antecedent Size was found for both groups, reflecting longer rereading times for the long antecedent conditions 
Discussion
The present study sought to investigate whether the elided material is recovered at ACD gap sites, and whether ACD resolution is affected by the object NP's quantificational status, in both L1 and L2 comprehension. The analysis of the readingtime data revealed both similarities and differences between the L1 and L2 participant ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 27 groups. After coming across the VP gap, both groups showed sensitivity to our antecedent size manipulation, replicating an effect also observed by Hackl et al.
(2012) for L1 speakers. The main difference between the L1 and L2 participant groups that we observed was that, following their detection of a VP gap, only the native speakers' eye-movement patterns were affected by the object NP's quantificational status. Our findings and their implications will be discussed in more detail below.
Antecedent Recovery Effects
As noted by Martin and McElree (2008) , ACD resolution should be affected by the antecedent VP's complexity only if the elided material is actually recovered. Our results provide strong evidence that readers did indeed attempt to recover the missing VP's contents after encountering an elliptical gap. This is shown by longer reading times and higher proportions of regressions (both in and out of an interest region) for syntactically and semantically more complex antecedents across several eyemovement measures and sentence regions.
Significant effects of antecedent size were seen in both participant groups, indicating that both L1 and L2 speakers tried to recover the missing VPs' contents after coming across the gap. Effects of antecedent size were visible slightly earlier in the L1 than in the L2 group's data. In the L1 group, long antecedents triggered more regressive eye movements than short ones out of the auxiliary region (e.g. the explorer was/did), where a VP gap might first be postulated, as well as longer firstpass reading times at the region at which the gap was confirmed (e.g. in the outback).
This indicates that the L1 group initially found long antecedents more difficult to ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 28 recover than short ones, which is inconsistent with the prediction made by "pointing" approaches to ellipsis resolution (e.g. Martin & McElree, 2008) .
In the L2 group, reliable antecedent size effects were first observed in regression path times at the post-gap region, but with the short antecedent conditions taking longer to read than the long antecedent conditions. We will return to this observation below. Note that the direction of this effect reversed at later processing stages, however, with the L2 speakers showing more regressions out of the post-gap region, and longer rereading times, for the long antecedent conditions.
Effects of Quantification
As noted earlier, theoretical approaches differ with regard to the question of whether or not antecedent recovery should be affected by the object NP's quantificational status. On the assumption that the default interpretation of unquantified definite object NPs is weak, QR is assumed to apply to these only as a last resort, triggered by encountering an otherwise unresolvable VP gap. The processing effort associated with the ad hoc raising of an unquantified object NP in order to help resolve ACD-type ellipsis should be reflected in longer reading times for the unquantified compared to the quantified conditions during or following readers' processing of the gap. Gibson et al.'s (2014) pragmatic account also predicts facilitating effects of quantification at later sentence regions and/or processing stages, making the two accounts difficult to distinguish empirically.
The results from our L1 group partly confirm the above prediction. Following the L1 speakers' encountering of the VP gap, the quantified object conditions elicited longer regression path times than the unquantified ones at the critical post-gap region initially, though, and longer rereading times than the unquantified ones at the preceding auxiliary region. Considering that Hackl et al. (2012) also observed numerically longer reading times for every NPs compared to the NPs two words after the auxiliary in their long antecedent conditions, this unexpected processing advantage for the unquantified conditions requires an explanation. We might speculate that the additional processing cost associated with quantified compared to unquantified object NPs following native readers' identification of a VP gap might reflect an initial attempt to recover the missing predicate phrase verbatim, with quantified but not unquantified objects then giving rise to a local type-mismatch effect.
Quantification had facilitating effects elsewhere for the L1 group, however.
Regions one to four attracted fewer regressive eye movements in the quantified compared to the unquantified conditions, and quantified NPs elicited shorter rereading times than unquantified ones at the object phrase itself. The quantified conditions also triggered relatively fewer regressive eye movements out of the sentence-final region.
Interactions between the factors antecedent size and quantification were seen in the L1 group's rereading times at the sentence-initial and post-gap regions, with quantification facilitating processing significantly in the long (but not the short) antecedent conditions. This particular finding differs from Hackl et al.'s, who found facilitating effects of quantification restricted to their short antecedent conditions.
From the perspective of a QR approach, our results (contra Hackl et al.'s, 2012) suggest that QR readily takes matrix clause scope (e.g. Kennedy, 1997) . 4 Although 4 Note that a preference for maximal scope (i.e. larger antecedent) interpretations for VPE was previously noted by Frazier and Clifton (2001) and Sugawara et al. (2013) , but see Gibson et al. (2014) for some arguments as to why the benefits of quantification should in principle affect both long and short antecedent conditions.
ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 30 the question of whether QR preferentially takes minimal or maximal scope is clearly of theoretical interest, resolving this issue was not one of the aims of the current study. There are several possible reasons as to why the interaction observed in ours and Hack et al.'s studies showed a different direction, and lack of space prevents us from speculating about these any further here. 5 Irrespective of these issues, the crucial finding, from the point of view of the current study, in both our and Hackl et al.'s studies is that L1 speakers' reading times were measurably influenced by the quantificational status of the object noun phrase.
Unlike the L1 group, our L2 group did not show any effects of quantification following their encountering of the VP gap. Both groups took longer to read quantified compared to unquantified NPs when these were first encountered, however.
Although this early effect of quantification is consistent with the QR account and unexpected from the point of view of Gibson et al.'s (2014) pragmatic account, it could also be due to quantified expressions having more complex semantic representations than unquantified ones and thus taking longer to encode (Carminati, Frazier, & Rayner, 2002) ; or it could simply be a length effect (every vs. the).
L1/L2 Differences in ACD Processing
Whilst our non-native participants showed evidence of antecedent recovery in the shape of antecedent size effects, there was no evidence of quantified object NPs either slowing down or facilitating ACD resolution in this group.
Given the partial discrepancy between ours and Hackl et al.'s (2012) results, no firm conclusions seem warranted here as to possible target sites for QR, however. 5 Note that a direct comparison between Hackl et al.'s (2012) and our results is precluded due to differences in the experimental method, materials and design.
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From the perspective of the QR approach to ACD resolution, the absence of any post-gap quantification effects might indicate that the L2 group either (i) QR-ed both quantified and unquantified objects NPs indiscriminately, (ii) did not apply any QR at all in the first place, or (iii) QR-ed quantified objects but then resolved subsequent ACD gaps by some mechanism unaffected by the object's quantificational status. We think that the first possibility is unlikely given that the L2 group did show sensitivity to our quantification manipulation during their first reading of the object region containing the determiner or quantifier, and on the assumption that definite determiner's normally have a non-quantificational interpretation and thus do not undergo QR as readily as quantified NPs (e.g. Heim & Kratzer, 1998; Szabolcsi, 2014) . As to the second possibility, there is little reason to suspect that L2 learners have any difficulty with QR as such. Although Ionin, Luchkina and Stoops (2014) observed a non-nativelike general preference for surface scope readings in L1 English/L2 Russian speakers for sentences containing more than one quantifier, other studies have shown that sufficiently advanced L2 learners can compute inverse scope readings and are even able to acquire L2 specific constraints on quantifier scope (Chung, 2013; Marsden, 2004) . Note also that even though German, the native language of our L2 participants, lacks ACD-type ellipsis, the existence of quantifier scope ambiguities in German suggests that L1 German speakers do not have any problem applying covert scope-shifting operations.
This leaves us with possibility (iii), the idea that the L2 group recovered the missing content in some way independently of whether or not the object NP was initially QR-ed. After encountering the post-auxiliary gap, our L2 speakers may have recovered a syntactically shallow or purely semantic representation of the elided VP which lacked the problematic recursive gap altogether. In this case, QR would be unnecessary for interpreting ACD-type ellipsis. A possible formalisation of this idea is Jacobson's (1998) proposal that VPE is actually transitive verb ellipsis, with the auxiliary functioning like a free pronoun in search for an antecedent: the missing verb or verbal complex's meaning, which can be picked up from the discourse.
That is, there may in fact be two alternative mechanisms available for resolving ACDs, with the QR-independent "semantic" route more likely to be applied by L2 than by L1 comprehenders. An interpretation of our L2 data along these lines would be consistent with Clahsen and Felser's (2006) is subject to a semantic rather than a syntactic identity constraint (Merchant, 2001) . Another L1/L2 difference we observed concerns the direction of the antecedent size effect seen during the two groups' initial processing of the post-gap region (e.g. in the outback). Whilst the L1 group took less time to process the postgap region in the short than in the long antecedent conditions, the L2 group showed an initial processing advantage for the long antecedent conditions in their regression path times. This could be taken to indicate that, when trying to recover the missing information, the L2 speakers initially focused on the more salient matrix verb.
Alternatively, the reversal of the antecedent size effect could simply be a reflex of the fact that the sequence of words being processed at the time was locally grammatical in the long antecedent conditions (e.g. the explorer was in the outback) but not in the short antecedent conditions (e.g. *the explorer did in the outback). Put differently, the L2 participants may have been more likely to miss the presence of a VP gap during their initial reading of this region in the long compared to the short antecedent conditions. As this reading-time pattern was not seen in any of the other reading-time measures, it should however be interpreted with caution.
Concluding Remarks
Our results showed both similarities and differences between L1 and L2 comprehenders' online resolution of ACD gaps. Both groups showed evidence of trying to recover the missing information after encountering a VP gap, even though German, the native language of our L2 participants, lacks genuine VPE. Only the native speakers' post-gap processing patterns were affected by the object NP's quantificational status, however. Whereas the L1 results are consistent with ANTECEDENT CONTAINED DELETIONS IN L1 AND L2 PROCESSING 34 theoretical accounts which predict that quantification should facilitate ACD resolution, our L2 speakers did not measurably benefit from quantification.
Whilst our study has revealed some interesting L1/L2 differences in real-time ACD resolution, it also leaves several questions unanswered. One concerns the possible influence of learners' L1 on their processing of ACD, which can only be assessed by comparing learners from different L1 backgrounds. Another empirical question is whether or not L2 speakers' reduced sensitivity to quantification extends to phenomena other than ACD. A further issue that the current study did not investigate is the role of proficiency in non-native ACD resolution. Other, more general questions concern the extent to which L2 learners are capable of carrying out syntactic and nonsyntactic processes concurrently, and the precise nature of the representations computed during ellipsis resolution. It is conceivable that syntactic and semantic or pragmatic routes to ellipsis resolution co-exist, with some populations more likely to employ one or the other. Future research may want to explore these issues further. 
L1 speakers L2 speakers
